Tanshinone IIA Elicits Neuroprotective Effect Through Activating the Nuclear Factor Erythroid 2-Related Factor-Dependent Antioxidant Response.
Tanshinone IIA (TSA), a principal component derived from the Traditional Chinese Medicine Danshen has been suggested to exert neuroprotective effect against experimental cerebral ischemic/reperfusion injury. But the associated underlying mechanisms still have not been understood. The current study characterized the role of nuclear factor erythroid two-related factor-induced antioxidant response in the neuroprotective efficacy of TSA treatment. The focal cerebral ischemia/reperfusion model was established by 60-minute middle cerebral artery occlusion. At the onset during reperfusion, mice were treated with 10 mg/kg TSA intraperitoneally. The mRNA and nuclear factor erythroid 2 (Nrf2) protein expression, the antioxidant enzymes, and oxidative production levels were measured. To further verify the role of Nrf2 in the neuroprotective effect induced by TSA, the Nrf2 small silenced RNA and Nrf2 knockout mice were used, the neurological function, brain infarct volume, and cellular apoptosis examination were assessed. TSA treatment improved neurological scores, reduced infarct volume, and attenuated the cellular apoptosis. TSA treatment upregulated the expression of Nrf2 mRNA and the contents of Nrf2 protein in nuclear extract. Nrf2 activation by TSA treatment increased the contents of antioxidant enzymes, and reduced the generation of oxidative productions. Either Nrf2 knockdown or Nrf2 knockout abolished the antioxidative and neuroprotective effect of TSA treatment. These results demonstrate that the Nrf2 activation contributes to TSA-induced neuroprotection from experimental ischemic stroke through maintaining antioxidant effect.